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Abstract 
The purpose of this article is to describe situations and constraints involved with interior space allocation and 
environmental control of visible art storage in Thailand, especially regarding the aspect of audience behaviour. The 
resources of this paper were derived from conducting the research project funded by Bangkok University in 2010. 
Qualitative methodologies were applied to gather and analyze data collected from 6 museums in Thailand.  Within 
the framework of this article a comparative analysis will be discussed between patterns of territory and circulation 
control inside the visible storage along with its effect on audience reaction. 
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1. Introduction 
Visible art storage has remained a new concept for museums and art museums in Thailand whilst it has 
been adopted broadly in Canada and the United States of America for the past few decades.  Visible or 
open storage is an initiative to efficiently utilize museum space for two purposes: 1) to systematically 
store and conserve artwork and 2) to exhibit artwork based on the application of the principle of 
democratization of museums with art collections. Visible storage also combines the principles of art 
storage, art exhibition and study centre. Art storage generally was constructed with the purpose of 
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conserving and preserving artwork to be in proper condition for as long as possible. To design this 
specific facility, the  primary issues  which needed to be  addressed  were the interior space allocation, 
comprised of circulation and space, sizing of artwork and equipment and the interior environmental 
control, comprised of 1)temperature control, 2)illumination control, 3)ventilation system, 4)relative 
humidity control, 5)dust control, 6)noise control, 7)security system, 8)fire protection system and 
9)loading and transporting systems inside the building.  
The secondary issue regards the efficiency of the installed equipment which must be allow for the 
weight of artwork as well as supporting the registration and organization system of each art museum for 
their collections. The aesthetic approach and use of decorative materials were regarded as far less 
important because the storage area was normally accessible to authorized staff members only.  
Art exhibition and study centres are constructed to display art and artifacts to the public, meanwhile 
supporting the art educational mission of the art museum itself. Consequently, the principles of art 
exhibition design must involve the human comfort zones followed by the aesthetic approach and the 
wayfinding system which can help audiences walk through the museum smoothly and comfortably. 
The different requirements of these facilities became the inspiration and motivation to conduct this 
research about the approach of interior space allocation, environmental control and collection 
management of visible art storage. The significant outgrowth exploited from field survey implied that 
interior space allocation and environmental control have e ur in several 
cases. The cause and effect of art conservation and education inferiority in Thailand revealed by key 
informants and stakeholders will be discussed in the next part of this paper as well. 
2. Preliminary Literature Analysis 
2.1. Concept of decentralization and democratization 
This concept was becoming a new policy for collection management in Canadian museums when 
Gerade Pelletier, the Secretary of State, announced an official policy on National Museum Management 
in 1972. The policy's main objective was to distribute awareness of and provide access to historical and 
cultural knowledge for Canadians from of every province.  This policy has generated several creative 
strategies of museum promotion through the nation, such as the establishment of a cultural heritage data 
network and art conservation institutes. In addition, new law were enacted related to Canadian culture 
heritage such as the Cultural Property Export and Import Act. 
In 1976, the Museum of Anthropology of British Columbia University, Vancouver, Canada, officially 
launched a new facility to the public. It was the first application of visible art storage in the new 
knowledge service facility for its visitors. Visitors were able to view all collections of the museum 
thoroughly and were allowed to select their intended object from the whole collection for close study. In-
depth data of each object was provided as well. The building was specially designed and constructed with 
a clear glass façade which allowed penetration of natural light. Most parts of the collections were 
displayed in poly methyl methacrylate or transparent thermoplastic cases, in order to protect them from 
direct contact with the visitors and the outside environment. This was considered one of the strategies 
upholding the Canadian government's policy regarding democratization of collections and increasing 
knowledge accessible by the population (Bohlen, 2001). 
2.2. Development of visible art storage; henry luce foundation, the United States of America 
The concept of visible art storage was also applied in the United States of America with distinctive 
purpose motivated by problems in the existing situation. During the 1980s, several museums and art 
galleries had recognized complications in the process of transferring and relocating artwork and artifacts 
271 Siriwan Rujibhong /  Procedia - Social and Behavioral Sciences  68 ( 2012 )  269 – 280 
from storage to exhibition spaces and conservation laboratories. In 1988, The Metropolitan Museum of 
Art in New York initiated implementation of the visible art approach and officially launched the new 
facility for the public. Visible art storage was arranged on the mezzanine of the American Wing. This new 
facility was constructed for storing remarkable collections of art and artifacts under supervision of Henry 
R. Luce Study Center for the Study of American Art. 
Over 18,312 objects which form 80% of all collections of the museum are preserved in this facility. 
Meanwhile, the remaining 20% of the collections are displayed in a conventional exhibition space both 
permanently and temporarily. As well some masterpieces were put on loan to other museums for 
exhibiting purpose. 
Within the new facility objects are arranged by different types of material and within these categories 
they are further organized by form and chronology. With the exception of those objects particularly 
sensitive to light, most of the reserve items are on constant view. Visitors are encouraged to use the 
computerized catalogue of the collection, which includes information on all objects (The Metropolitan 
Museum of Art, 2010). 
In November of 2000, the Henry Luce III Center for the Study of American Culture, established by the 
third generation of the Luce family, the co-founder of Time Inc., established the second visible art storage 
on the 4th floor of the New York Historical Society's building. It spans over 21,000 square feet or 
approximately 1,893 square meters for storage of over 40,000 objects formerly kept in offsite storage, 
which were 70% of the institution's collection. The interior space allocation is multi-functional to attract 
visitors, allowing visitors to walk through the space and enabling visitors to observe the working process 
of the curators and staff in the conservation laboratory. Additionally, acoustic guides are available for the 
members of the audience who are interested in details of each object. 
Later in 2005, Henry Luce Foundation established and officially launched the third visible art storage 
concurrent with a learning center, taking up an area of over 450 square meters on the 5th floor of 
Brooklyn Museum in New York. This visible art storage provides a database for the audience to perform 
self-searching via computers installed within the exhibition area.   People from all over the world are also 
able to search data of each specific object via an online database system. (Brooklyn Museum, 2007) 
Recently, the Henry Luce Foundation sponsored 10 million US dollars to found another new visible art 
storage called Luce Foundation Center for American Art. It was officially launched on July 1st, 2006. The 
area is over 1,840 square meters on the 3rd and the 4th floor of the Conservation Building of the 
Smithsonian American Art Museum in Washington D.C. containing over 3,300 objects (Smithsonian, 
2006). This was the 4th visible art storage built by the foundation within 20 years.  This development 
clearly indicates the effectiveness of a visible art storage approach integrated with the foundation's 
philosophy and management procedures which are providing new ways to experience American art and 
publicizing in-depth information of American Art. 
2.3. Overview of art museum planning and interior space allocation 
Heretofore, the visible art storage has been integrated as a part of museums, art galleries and cultural 
research institutes. Preliminary study shows that visible art storage functioning as an independent facility 
has not yet been founded. The reason for this was 
exhibitions demand for objects to be transferred from storage to exhibition space. Another important 
reason is a disadvantage in terms of the audience mindset caused by unattractive display which is more 
similar to library classification than to art exhibition in storage facilities. 
Generally, the background story or myth behind each collection is not considered as the theme of 
visible art storage arrangement. The focus is on scientific categorization depending on curatorial approach 
e.g. materials, chronology, etc. This approach is meant to optimize the facilitation of maintenance, 
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conservation and data searching. Therefore, the relationship between visible art storage and other 
facilities in museums or art galleries are based on mutualism in order to attract all possible groups of 
audience, including individuals, families, teenagers, students and researchers so they can all experience 
and achieve their respective aims under the same roof. Therefore, to have a clearer understanding of 
visible art storage, studying other related components of museum and art gallery buildings in terms of 
physical environment, sense of place, reflected images and philosophy of organization is significant. 
Regarding conservation and administration of collections objectives, the interior space of museums 
and art galleries can generally be categorized into 4 groups;  1) Public Area without Collection, 2) Public 
Area with Collections, 3) Non Public Area without Collections, and 4) Non Public Area with Collections. 
(Dechiara & Crosbie, 2001) 
2.4. General concept of art museum space allocation and environmental control 
The interior space categorization as mentioned above helps the engineer to easily design and identify 
building equipment for controlling the HVAC system (Heating, Ventilating, and Air Conditioning 
Control) along with the proper level of illumination generated from both natural light and artificial light, 
in accordance with international standards set to prevent physical deterioration and alteration of valuable 
artwork so that they will last as long as possible. In addition to support management of collections of 
museums and art galleries, this clarifying identification of space also affects architecture and the structure 
of the building. 
Prediction of audiences' response to the physical environment of museums and art galleries as well as 
manipulation of the human comfort zone inside the building requires special concern. Impressions could 
be embedded into the audience's mind the first second they arrive. In addition, greeting, convenience, 
access to each area of the museum or art gallery without confusion, appropriate space allocation for 
entertainment and recreation, and an adieu with a good memory are keys in the way that museums and art 
galleries are being evaluated by their audiences. 
Furthermore, returning visits of audience is the key performance index for success in overall 
management of the organization. Besides offering a comfortable environment, the vista, visual connection 
and circulation of the exhibition need to be well-designed in advance to make audiences feel free during 
the tour, meanwhile not confused to find the exit or entrance to other zones of the building. Moreover, it 
is important for museums to plan and organize the area of collection so it is flexible enough to 
accommodate transferring of artworks and artifacts which are varied in size, while taking in account 
technological requirements especially for serving the modern and contemporary artworks which need 
interaction from the audience. If the organization can define the explicit strategy of exhibition, it will help 
to ease the exhibiting and maintenance process. 
Regarding storage of collections, the major concern is the convenience of moving selected objects into 
the exhibition area by arranging it close to the loading dock and preparing an adequate area for packing 
and shipping in order to prevent damage to objects. For art collections which require long-term 
preservation, it is also important to take into account the convenience of transportation to the re-
conditioning or conservation laboratory so that curators can work comfortably. The re-
conditioning/conservation department should be located close to staff offices and transportation routes as 
well as storage area. 
The visible art storage which has been developed until present has combined the characteristics of 
storage of collections, exhibition space and library and education centre as well as conservation and 
maintenance laboratories. Tendency toward the predominance of any characteristic depends on the 
organization's policy regarding public service, target groups, and guidelines of management according to 
available budget. 
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Fig. 1. The predominant characteristic of visib
3. Fundamental framework of research
The major objective of this research was to investigate interior space allocation and environmental
control of visible art storage in Thailand. Qualitative methodologies were applied to analyze and process
the collected data. 
3.1. Research framework
Fig. 2. Research framework, drawn by Siriwan Rujibhong.
274   Siriwan Rujibhong /  Procedia - Social and Behavioral Sciences  68 ( 2012 )  269 – 280 
3.2. Resources of data 
The resources of data used are categorized as follows; 
 Primary Data is the data set obtained directly from resources of data through research methodologies 
as follows: 1) Key informants interview, 2) In-depth interview, 3) Participant and non-participant 
observation, and 4) Case study survey. 
 Secondary Data is the data set obtained from collecting available documents and references such as 
textbooks, research, journals, publications, codes and standards of art museums and curatorial tasks, 
online information, architectural and engineering drawings. 
4. Research Methodology 
To conduct the research, the methodology and procedure are defined as follows; 
 The first procedure: Unobtrusive Measures were selected as a process of collecting related data from 
various available resources. They were available in many types of information such as statistics, 
articles, discoursed evidence. In addition, architectural and engineering documents from the key 
informants were used for further analysis. Such data includes 1) interior space layout plan, and 2) 
building system diagram and engineering drawings. 
 The second procedure: Key Informant Interview means interviewing groups of professionals who have 
experience in visible art storage or museum design.  These professionals are; 1) architects, 2) interior 
designers/interior space planners, 3) facility managers, and 4) building system engineers. 
 The third procedure: In-depth Interview is interviewing the groups of people who have experience in 
visible art storage space as the occupants/users such as curators and members of the audience. 
 The fourth procedure: Field survey is surveying and studying of the physical environment of art 
galleries and museums implementing visible art storage or similar facilities which are prior selected. 
These locations are already built and are in operation during the time of study. Participant and Non-
Participant-Observation were selected for collecting data in the actual environment where the activities 
were happening. This included the issue of relationship between audiences and physical environment 
as well. 
5. Data Analysis Phase 
5.1. Documentary analysis 
Analyze data by establishing criteria to select related documents and indicate a data framework in 
order to categorize data and types of data based on concept idea. 
5.2. Research field data analysis 
 Typological Analysis of the data derived from the field of study. 
 Constant Comparison Analysis with the following steps: 1) Compare situation from field records, 2) 
Compare architectural data and system engineering, 3) Process type of data and characteristics, 4) 
Extend scope of comparison and select crucial information, and 5) Construct conclusions. 
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5.3. Data categorization phase 
Obtained primary and secondary data are categorized in order to generate questions and perform 
primary analysis based on the prior indicated concept idea. 
6. Summarization of Documentary Analysis 
Patterns and space allocation of visible art storage may be different in terms of implementation 
measures to appropriately suit with visitor access levels. In 2002, John D. Hilberry, an American 
architect, classified 3 levels of access;  
 Taking the objects into the galleries, which means bringing some of the collected objects containing 
meaning related to the exhibition to display in an enclosed area or a see-through cabinet next to the 
gallery of the exhibition. This is in order to display or be used as reference as well as to catch attention 
and make the visitors spend more time with the exhibition; 
 Creating a publicly accessible study centre which means designing visible art storage to be an art 
study centre as well as being a gallery. The works are displayed in a glass case in order to avoid direct 
contact and to maintain art conservation standard. It is not necessary to connect an exhibition anecdote 
when using this method. However, the goal is to increase available area for visitors to spend time to 
search for information using computer which is connected to database or through other media such as 
introduction sound, VDO, interview of the artist. The media act as supportive tools for each artwork 
and they contain adequate information for study; and  
 Inviting the public into storeroom which means allowing visitors to enter the storage and view all 
objects of the art gallery. The art gallery can utilize this measure to shortcut and explain the visitors of 
its overview in order to inform what types of art, era or region it intends to collect. For the art gallery 
with tremendous collected works, the visitors will get a new experience when they are allowed to walk 
through each row and speculate objects orderly from the beginning to the end of the shelves where the 
works are well-organized in the same fashion as in a library. Significant design principle is to surround 
the visitors rather than the objects. This way, visitor control is easier for an art gallery with a large 
collection. (Hillbery, 2002) 
In addition to visible art storage, John also explained the concept of improving the existing art storage 
to be a visible one by identifying zoning and circulation which can be classified into 3 groups; 
 Peek-in: This is the easiest method and inexpensive way to improve storage to be a visible storage. 
This method retains the concept that visitors are unable to get inside the storage area but are able to 
view the collection items through a sturdy safety mirror. Visitors will roughly know the amount and 
type of the gall . Because the audience is completely separated from the 
storage area, it is easy for staff to manage. 
 Walk-in: This method increases the available area for visitors to view as they are able to walk-in the 
storage area rather than being separated from it as in the first concept. Some storage areas are enclosed 
with glass. Visitors can view artwork and objects closely.  
 Walk-through: This method allows visitors to visit all areas of the visible art storage. The traditional 
concept is to enclose artwork and collected antiques inside glass cabinets. Visitors can walk around 
and view them. John additionally commented that the concept of enclosing visitors rather than 
enclosing artworks may be a more interesting method in order to generate excitement and a learning 
experience for the viewer. (Hillbery, 2002). 
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7. Summarization of Field Survey  
The unobtrusive measures revealed that there is a limited number of visible art storages in Thailand. 
Notably are following;   
 National Museum in Honour , Pathumthani, Thailand 
 The National Maritime Museum, Chanthaburi, Thailand 
 Hall of Sculpture, Silapakorn University, Thailand 
 Bangkok Sculpture Centre, Thailand 
 Thai Contemporary Art Museum, Thailand 
Another case study is Southeast Asian Ceramics Museum, Bangkok University, Thailand which is not 
visible art storage. However, the researcher gained explanation from the curator in an in-depth interview 
and some useful information sources in terms of management approach. This museum is on the frontline 
of private museums possessing several remarkable collections of ceramic in Southeast Asia. Also, 
interviewing the curator helps researcher on the snowball sampling by leading to the next key informants. 
The methods selected for collecting data are 1) Non-Participant-Observation: to study physical existing 
condition, operation and day-to-day activities of staff. With this procedure, the researcher needed to make 
an appointment with curators beforehand so that they could arrange a  tour guide and introduce some 
facilities that may not be allowed for walk-in visitors and 2) Participant-Observation: to observe and 
obtain data based on ecological validity. With this procedure, the researcher acted as a walk-in visitor to 
experience the actual atmosphere and services provided by each museum. 
7.1. National museum in honour  
 This is a public central storage funded by Thai government. It was built to preserve significant 
fine arts of Thailand. Over 12,600 items were stored. Its interior space allocation is comparable to the 
 
set as walk-in level. There are 10 rooms named; 1) Earth Ware Storage, 2) Fabric Storage, 3) Musical 
Instrument Storage, 4) Folk Technology Storage, 5) Metal and Glass Ware Storage, 6) Scientific 
Equipment Storage, 7) Weapon Storage, 8) Religious related Wood Storage, 9) Wood Handcraft Storage, 
and 10) Woven Storage. During an interview, an interior designer explained that this project intends to 
generate a new dimension of storage focusing on being bright and airy. (Limjitti, 2010) The central 
storage is built for natural light penetration to enable visitors to view all storage rooms through a clear 
glass wall and visitors are able to communicate with staff inside. Regarding circulation and viewpoint, it 
collections in order to make the viewers understand the collections anecdote. In addition, viewers are able 
to compare characteristics and size of several antiques from different era at the same time. However, from 
the non-participant observation and in-depth interview, the researcher has found that the museum is 
unfrequented and lifeless due to its isolated location and unyielding management approach.  The museum 
only allows entrance to visitors such as students and scholars, who are required to make a reservation 
beforehand to arrange a tour guide. Visitors are not allowed to move freely from room to room because 
every single room needs to be unlocked by the tour guide, who most of the time is curator herself. The 
scholar who needs in-depth information on each object, must formally send a request form for permission 
to the Chef of the museum or curator in order to take the object off the shelf and to obtain the involved 
documents. 
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 Fig. 3. (a) Earth ware storage; (b) Folk technology storage 
7.2. The national maritime museum, Chanthaburi, Thailand 
The National Maritime Museum has provided visitors a visible storage which focuses on displaying 
the whole collection of ceramics derived from shipwreck excavation sites. The museum itself aims to 
disseminate knowledge on activities of underwater archaeology and history of Thai Maritimes as well as 
antiques and artifacts obtained from r
circulation is set as peek-in only. Non-participant observation and in-depth interview show that visitors 
are not allowed to enter the storage area. They can only observe the whole collection through a clear glass 
uncomfortably limited access. Consequently, they spent only a few minutes on this section. However, this 
system is considered as the safest environment for conserving the collections and less demanding in terms 
 (Keawmas, 2010) . 
 
 
              
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. (a) Clear glass partition allows the audiences to observe the objects from outside; (b) Ceramics storage 
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7.3. Hall of sculpture, Silapakorn University, Thailand 
This place was built for exhibiting the important prototype sculptures collection of Thailand since 
1987. It is used as a source of sculpture and art education for any interested individual. The interior space 
as walk-through the first floor and mezzanine.  During the participant observation, the researcher acted as 
a visitor and was allowed to walk through every part of the storage.  Also, touching of the sculptures is 
characteristic without air condition system, visitors sometimes need to tolerate high temperatures during 
the day time and dusty air inside the storage area. 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5. (a) Visible art storage 1st floor, Hall of Sculpture; (b) Visible art storage 2nd floor, Hall of Sculpture 
7.4. Bangkok sculpture centre, Thailand 
This museum is a non-profit organization owned by a private party. Based on funding derived from the 
advertising business of the owner, this visible sculpture storage aims to help promote Thai sculptures and 
Thai artists as well as binding the local community together with the museum. Interior space allocation is 
the same as the Hall of Sculpture, warehouse style, though it does have an air conditioning system. Its 
approach 
-through and the visitors are able to 
touch all sculptures as well. During the participant observation, the researcher acted as a walk-in visitor to 
gain the data in the ecological validity environment. It was found that the exhibition is somewhat 
successful and gains more interest from visitors among the other case studies. The visitors mostly enjoy 
hands-on learning methods with narrators in each section plus comfortable indoor air quality and other 
support facilities such as a sculpture garden, lecture rooms, seminar room and a café provided by the 
centre itself. The indoor air quality control keeps visitors comfortably in a microclimate. This causes 
visitors to tend to spend time in exhibition longer compared to the findings in the other case studies. 
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Fig. 6. (a) Visible art storage, Bangkok Sculpture Center; (b) Hands on learning offered by Bangkok Sculpture Centre 
7.5. Thai contemporary art museum, Thailand 
 This museum is also a non-profit organization and owned by a private party. It was established 
by a telecommunication businessman and artworks collector in 2001. Visitors can access  free of charge 
but have to announce their visit in advance in order to let the museum provide speakers and collection 
and its circulation is mixing between walk-through and walk-in type under close supervision of a curator 
and security guards. The narrator is assigned case by case for each individual or group after advance 
permission only.  During the non-participant observation, the researcher experienced this visible art 
storage as a scholar. While touring through all sections tagging along with the curator, the researcher 
found that there were only a few groups of visitors with staff present at that time. At this museum, the 
audience can gather in-depth knowledge of Thai art evolution from conversation with the curators and the 
finest visual experience from the original pieces of art. However, this approach of management cannot 
achieve the ideal of distributing public awareness and access to cultural knowledge, which, after all, is the 
original objective of visible art storage. 
 
 
  
 
 
 
 
 
 
 
 
 
Fig. 7. (a) Group of audiences during storage tour; (b) Collection of Thai artist, Tawan Datchanee 
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8. Conclusion 
The process of designing interior space allocation and environmental control of visible art storage 
should involve participation of all related parties including 1) Architect, Decorative Artist or Interior 
Designer, 2) Engineer to design utilities, 3) Administrator or head of the department, 4) Curator or direct 
responsible staff, 5) Audience/Visitors, 6) Artists, as well as 7) Contractor to construct the building, in 
order to get all relevant information from several points of view, facilitating  effective design to optimally 
meet  the audiences requirements. The focus should not only be on the physical characteristics of the 
storage area. Database management and presentation as well as facilities for the audience to further study 
whether setting an area as a library or enabling searching using a data network should also be considered 
essential. These are challenges for the art galleries and museums in order to actively become learning 
centres. They also provide a starting point for further studies to expand knowledge on the design of future 
art galleries and museums. 
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